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NOTICES * 


Japan Patent Office is not responsible for any 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention applies [ about the heat exchanger which has double-pipe structure 

/ to the air conditioner for vehicles ] and is effective 

[0002] 

[Description of the Prior Art] As shown in drawing 8 , the general structure of the double pipe for heat exchangers has the inner 
tube 1 1 0 and the outer tube 1 20, and the height 1 3 1 that it is formed in the wall of an outer tube 1 20, and carries out a pressure 
welding to the outer wall of an inner tube 1 10, and is constituted. And the manufacture technique was that to which the pressure 
welding of a height 131 and the outer wall of an inner tube 1 1 0 is carried out by giving an ironing to an outer tube 1 20, where it 
manufactured the inner tube 1 10 and the outer tube 120 independently, respectively and an inner tube 1 10 is inserted into an outer 
tube 120 after that. 
[0003] 

[Problem(s) to be Solved by the Invention] However, by the above-mentioned technique, since an ironing process is needed in 
addition to the process which manufactures both the spools 1 10 and 120 independently respectively, there are many manufacture 
man days and there is a problem that it is difficult to aim at a double-pipe (heat exchanger) manufacturing cost reduction. 
Furthermore, by the technique of carrying out the pressure welding of a height 131 and the outer wall of an inner tube 1 10 by 
giving an ironing, when a double pipe is bent, there is a problem that bent possibility that will bend and a height 1 3 1 and the outer 
wall of an inner tube 1 1 0 will separate in the section is high. 

[0004] In addition, if a height 13 1 and the outer wall of an inner tube 1 10 separate, the heat-exchange luminous efficacy of the 
fluid which circulates the inside of an inner tube 110, and the fluid which circulates the inside of an outer tube 120 will fall, and a 
capacity fall of a heat exchanger will be caused, this invention aims at aiming at a manufacturing cost reduction of a heat 
exchanger, preventing that bend when a double pipe is bent in view of the point describing above, and a height and the outer wall 
of an inner tube separate in the section. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the following technical means are used for this 
invention. In invention according to claim 1 to 4, an inner tube (110), an outer tube ( 1 20), and the link section (130) remove and 
cany out elimination section (141) formation of a part of double pipe (140) really fabricated by extruding or the drawing 
manipulation. In this elimination section (141), it is characterized by joining the 1st connection (170) which connects the 1st path 
( 1 50) and the 1 st-exterior piping (201, 221). 

[0006] Thereby, since three persons of an inner tube (110), an outer tube ( 1 20), and the link section ( 1 30) are united, in the 
bending section, it does not generate them that the link section (130) equivalent to the above-mentioned height and the outer wall 
of an inner tube (110) will separate. As a result, without causing a capacity fall of a heat exchanger, that a miniaturization of a 
heat exchanger should be attained, it can bend so that a double pipe (140) may be mentioned later. 

[0007] Moreover, in this invention, the process and the ironing process of manufacturing both spools (1 10, 1 20) independently 
respectively are not needed, but compared with the above-mentioned manufacture technique, since there are few manufacture man 
days, a manufacturing cost reduction of a double pipe (140), i.e., a heat exchanger, can be aimed at. A manufacturing cost 
reduction of a heat exchanger can be aimed at, preventing that bend when a double pipe (140) is bent, and the link section (1 30) 
and the outer wall of an inner tube (110) separate in the section according to this invention, as stated above. 
[0008] In invention according to claim 2, the joint (181) of the 2nd connection (180) and an inner tube (1 10) is characterized by 
being located in the edge side of a double pipe (140) from the 1st connection (170). While junction work with the 2nd connection 
( 1 80) and an inner tube (110) can be made easy by this since a joint ( 1 8 1 ) can be viewed directly so that it may mention later, the 
poor junction in a joint ( 1 8 1 ) can be discovered easily. Therefore, the quality of a heat exchanger can be raised. 
[0009] In addition, as for a double pipe (140), it is desirable to really fabricate with a profit according to claim 3 and aluminum. 
In invention according to claim 4, the wall of an inner tube (110) is characterized by giving zinc diffiision process with the height 
(111) formed in the wall of an inner tube (110).- 

[00 1 0] Since a height (111) corrodes previously by this from the inner tube (110) which isolates both paths (1 50, 1 60) so that it 
may mention later (sacrifice cauterization), it can prevent that an inner tube (110) corrodes. As a result, the life of a heat 
exchanger can be raised. In addition, the sign in the parenthesis of each above-mentioned means shows the correspondence 
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relation with a concrete means given in the operation gestalt to mention later 
[0011] 

[Embodiments of the Invention] 

(The 1 st operation gestalt) This operation gestalt applies the heat exchanger concerning this invention to the heat exchanger 100 
which carries out the heat exchange of the discharge-side refrigerant of a compressor 200, and the fluid (water with which the 
antifreezing solution of an ethylene glycol system was mixed with this operation gestalt) which circulates the inside of the heater 
core 2 1 0 at the time of heating operation in the air conditioner for electric vehicles shown in drawing 1 . 
[00 1 2] In addition, since the air conditioner for electric vehicles shown in drawing 1 is the same as that of the air conditioner for 
electric vehicles given in JP,8-197937,A, a detailed explanation of drawing 1 is omitted. And drawing 2 is a perspective diagram 
showing the appearance of a heat exchanger 1 00, and the heat-exchange section which performs the heat exchange of a 
refrigerant (the 1 st fluid) and water (the 2nd fluid) consists of a double pipe 1 40 by which the link section 1 30 which connects an 
inner tube 1 10, the outer tube 1 20, and both the spools 1 1 0 and 1 20 was really fabricated, as shown in drawing 3 . In addition, it 
also bears a function as the so-called fin which aims at enhancement in the heat transfer rate of an inner tube 1 10 and a refrigerant 
while it connects both the spools 1 1 0 and 1 20, in case the link section 1 30 really fabricates both the spools 1 1 0 and 1 20. 
[00 1 3] Incidentally, with this operation gestalt, a refrigerant circulates the space (it is hereafter called the 1 st path.) 1 50 formed 
between the inner tube 1 10 and the outer tube 1 20, and water is circulating the space 160 in an inner tube 1 10 (it is hereafter 
called the 2nd path.). Moreover, increasing heat-exchange capacity, that a miniaturization should be attained, the double pipe 140 
is rolled in the shape of a coil, as shown in drawing 2 . And the 2nd connection 1 80 made from aluminum which connects the 1 st 
connection 1 70 which connects the 1 st-extenor piping 20 1 and 22 1 (refer to the drawing 1 ) connected to the discharge side and 
the decompression device (capillary tube) 220 of a compressor 200 and the 1 st path 1 50 and the 2nd-exterior piping 2 1 1 and 2 1 2 
connected to the heater core 2 1 0, and the 2nd path 1 60 is joined by the both ends of a double pipe 1 40. 

[00 1 4] Next, joint A (refer to the drawing 2 ) of both the connections 1 70 and 1 80 and the double pipe 1 40 is described. Drawing 
4 is an enlarged view of A section, and the 1st connection 170 consists of a header unit 172 made from aluminum which makes a 
connecting piping 1 7 1 , and this connecting piping 1 7 1 and 1 st path 1 50 made from the aluminum arranged so that it might 
intersect perpendicularly with a double pipe 1 40 open for free passage: and the elimination section 1 4 1 (refer to the drawing 5 ) 
which removes a part of outer tube 1 20 in by the side of the ends of a double pipe 1 40, and was formed so that a header unit 1 72 
might be mentioned later - a wrap - it is made like and the weldbonding is carried out to both the spools 1 10 and 120 in the 
elimination section 141 

[001 5] Moreover, the weldbonding of the 2nd connection 1 80 is earned out to the endmost part of an inner tube 1 10, and the joint 
(plane of composition) 181 is constituted so that it may be located in the edge side (right-hand side of drawing 4 ) of a double 
pipe 1 40 from a header unit 1 72 among the elimination sections 1 4 1 . By the way, as shown in drawings 3 and 5, the height 1 1 1 
which projects towards the center and is prolonged in the longitudinal direction of an inner tube 1 10 is formed in the wall of an 
inner tube 1 10, and enhancement in the heat transfer rate between water and the inner tube 1 10 is aimed at by this height 111. 
[00 1 6] And at this operation gestalt, it is the surface area S 1 of a height 1 1 1 . It is a fraction except a height 1 1 1 among the walls 
of an inner tube 1 10. The fraction 112 (this fraction is hereafter called trough 112.) which isolates both the paths 150 and 160 
surface area S2 Length LI which meets in the shape of [ of a height 1 1 1 ] an appearance that it should be made large (SI > S2) as 
shown in drawing 6 Width-of-face dimension L2 of a trough 1 1 2 long (L 1 > L2) - it is constituted like 
[001 7] Incidentally, if the antifreezing solution of an ethylene glycol system is mixed in water, compared with usual water, it is 
checked by an artificer's etc. examination that a heat transfer rate becomes abbreviation half. Therefore, when a height 1 1 1 is 
abolished, there is a possibility that the heat-exchange capacity of a heat exchanger 100 may decline sharply. Moreover, zinc 
diffusion process is given the wall of the height 1 1 1 and the inner tube 1 10 that the corrosion resistance of an inner tube 1 10 
should be raised, and the sacrifice cauterization layer is formed in the height 1 1 1 and the inner tube 1 10. Since this tends to 
corrode a zinc diffusion layer from aluminum, before the cauterization (pinhole) occurs to aluminum (inner tube 1 10), the 
cauterization prevents the cauterization of aluminum (inner tube 1 10) to a zinc diftiision layer using carrying out occurrence 
advance. In addition, with this operation gestalt, surface zinc concentration is made into 0.5% - 1%, and thickness of a sacrifice 
cauterization layer (zinc diffusion layer) is set to about 0.2mm - 0.5mm. 

[0018] Next, the manufacture technique of a heat exchanger 100 is described in the order of the process. An inner tube 110, the 
outer tube 1 20, and the link section 1 30 are really fabricated by extruding or drawing manipulation from aluminum (equivalent 
for pure aluminum [ This operation gestalt ] of A 1000 system) material, and a double pipe 140 is formed (double tubing process). 
Next, machining removes a part of outer tube 1 20, the elimination section 141 is fabricated (elimination process), and the 
weldbonding of the 1st connection 170 is earned out to the outer wall of both the spools 1 10 and 120 (the 1st junction process). 
[00 1 9] Then, after carrying out the weldbonding of the 2nd connection 1 80 to the endmost part of an inner tube 1 1 0 (the 2nd 
******) and inspecting poor welding (inspection process), zinc diffusion process is given to the wall side of an inner tube 1 10 
(zinc diffusion-process process). Incidentally, a header unit 1 72 is formed by the cutting or die-casting molding, and the flange 
182 (refer to the drawing 4 ) of the 2nd connection 1 80 carries out and fabricates expanding a part of pipe material made from 
aluminum etc. 

[0020] Next, the characteristic feature of this operation gestalt is described. Since the double pipe 140 concerning this operation 
gestalt is really fabricated by extruding or the drawing manipulation In case three persons of both the inner tubes 1 10 and 120 and 
the link section 1 30 are united and bend a double pipe 140 in the shape of a coil like the above-mentioned, they set to bending 
section B (refer to the drawing 2 ). It does not occur that the link section 1 30 equivalent to the height stated in the card column of 
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"Ob ject of the Invention" and the outer wall of an inner tube 1 10 will separate. As a result, a double pipe 140 can be bent in the 
shape of a coil that a miniaturization of a heat exchanger 1 00 should be attained, without causing a capacity fall of a heat 
exchanger. 

[002 1 J Moreover, since the double pipe 140 is really fabricated, it does not need the process and the ironing process of 
manufacturing both the spools 1 10 and 120 independently respectively, like the manufacture technique of the double pipe stated 
in the card column of "Object of the Invention." Therefore, compared with the above-mentioned manufacture technique, since 
there are few manufacture man days, a manufacturing cost reduction of a double pipe 140 100, i.e., a heat exchanger, can be 
aimed at. 

[0022] By the way, after pouring the processing liquid containing zinc and making zinc adhere to the wall of an inner tube 1 10, 
zinc diffusion process is put into elevated-temperature diying room, and carries out xeransis processing. Many zincky adhesion 
and zinc diffusions are performed so that it goes to the nose of cam side of a height 111, since the matter transmissibility (mass 
transfer) in the front face of a height 1 1 1 is so high that it goes to the nose of cam side of a height 1 1 1 at this time. 
[0023] Therefore, since it is easy to cany out occurrence advance of the cauterization so that it goes to the nose of cam side of a 
height 1 1 1. a height 1 1 1 corrodes previously from the inner tube 1 10 which isolates both the paths 150 and 160 (sacrifice 
cauterization). As a result, since it can prevent that an inner tube 110 corrodes, the life of a heat exchanger 100 can be raised. 
Moreover, since the joint 181 of the 2nd connection 180 and the inner tube 1 10 is located in the edge side of a double pipe 140 
from the 1 st connection 1 70, as shown in drawing 4 , it can view a joint 1 8 1 directly. Therefore, while junction work with the 2nd 
connection 180 and the inner tube 1 10 can be made easy, the poor junction in a joint 181 can be discovered easily. As a result, the 
quality of a heat exchanger 1 00 can be raised. 

[0024] In addition, a poor junction is easily correctable, even if it is the case where the poor junction in a joint 181 is discovered 
temporarily, since a joint 181 can be viewed directly. Therefore, since the number of books of the double pipe 140 by which 
correction is difficult and is discarded can be reduced, the yield as heat exchanger 100 (double pipe 140) whole can be raised, a 
manufacturing cost reduction of a heat exchanger 1 00 (double pipe 1 40) is aimed at, and the thing of it can be earned out. 
[0025] Moreover, since the double pipe 140 and both the connections 170 and 180 are the same metals (aluminum), they can 
prevent electric corrosion in the joint of each part material. Therefore, endurance can be raised compared with the heat exchanger 
which joined and formed the parts which consist of a metal of a different kind. Moreover, since the double pipe 140 and both the 
connections 1 70 and 1 80 are aluminum, lightweight-ization of a heat exchanger 1 00 is attained, and they can cany out the thing of 
it, and can raise the loading nature to a vehicle. 

[0026] (The 2nd operation gestalt) This operation gestalt locates a joint 181 in the 1st connection 170 (header unit 172), as 
shown in drawing 7 . in addition, in this operation gestalt, even if it constructs the 1st junction process after the 2nd junction 
process, it is easy to be alike, and also you may construct both processes simultaneously 

[0027] Since the fraction removed according to an elimination process becomes small by this compared with the 
above-mentioned operation gestalt, a man day reduction of an elimination process can be aimed at. By the way, with the 
above-mentioned operation gestalt, although the height 1 1 1 was formed in the inner tube 1 10, the water with which the 
antifreezmg solution is not mixed may abolish a height 111, when the fluid with a large heat transfer rate circulates the inside of 
an inner tube 1 10 like. 

[0028] Moreover, although the double pipe 140 was bent in the shape of a coil in the shape of a rectangle in attaining a 
miniaturization of a heat exchanger 100 with the above-mentioned operation gestalt, the shape (wavelike) of the shape of a 
cylindrical coil or coirugated etc. is good also as bending structure which has two or more bending sections of a part. 


[Translation done.] 
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CLAIMS 


[Claim(s)] 

[Claim 1] It is the heat exchanger which performs a heat exchange between the 1st fluid and the 2nd fluid. An inner tube (110), 
The double pipe by which the link section (130) which connects an outer tube (120) and both the aforementioned spools (110 
1 20) was really fabricated by extruding or the drawing manipulation (140), The elimination section which was formed in the ends 
side of the aforementioned double pipe (140), removes a part of aforementioned outer tube (120), and was formed (141), The 1st 
path which was joined to both the aforementioned spools (1 10, 120) in the aforementioned elimination section (141), and was 
formed between the aforementioned inner tube (1 10) and the aforementioned outer tube (120) (150), The 1st connection which 
connects the 1 st-exterior piping (20 1 , 22 1 ) for which the 1 st aforementioned fluid circulates ( 1 70), The heat exchanger 
characterized by having the 2nd connection (180) which is joined by the ends of the aforementioned inner tube (1 10) and joins the 
2nd-exterior piping (2 1 1 , 2 1 2) for which the 2nd path ( 1 60) and the 2nd aforementioned fluid in the aforementioned inner tube 
(110) circulate. 

[C laim 2] The joint ( 1 8 1 ) of the 2nd aforementioned connection ( 1 80) and the aforementioned inner rube ( 1 1 0) is a heat 
exchanger according to claim 1 characterized by being located in the edge side of the aforementioned double pipe (140) from the 
1st aforementioned connection (170). 

[Claim 3] The aforementioned double pipe (140) is a heat exchanger according to claim 1 or 2 characterized by being a product 
made from aluminum. 

[Claim 4] The wall of the aforementioned inner tube (1 10) is a heat exchanger according to claim 3 which the height (111) which 
projects towards the center side is formed in the wall of the aforementioned inner tube (1 10), and is characterized by giving zinc 
diffusion process with the aforementioned height (111) further. 

[Claim 5] The double tubing process which is the manufacture technique of the claim 1 or the heat exchanger any one publication 
of four, and really fabricates the aforementioned inner tube (110), the aforementioned outer tube (120), and the aforementioned 
link section (130) by extruding or drawing manipulation, The manufacture technique of the heat exchanger characterized by 
having the elimination process which removes a part of aforementioned outer tube (120), and forms the aforementioned 
elimination section (141), and the junction process which joins the 1st and 2 aforementioned connection (170, 180) to the 
aforementioned double pipe ( 1 40). 


[Translation done.] 
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